
Lesson 16

16

Outline

Part A 
Solving Systems Using Substitution

•	 Substitution when Both Equations  
Have an Isolated Variable

•	 Substitution:  One Variable Isolated

•	 Substitution: No Variables Isolated

Part B 
Solving Systems Using Elimination

•	 Elimination : Opposite Coefficients

•	 Elimination : Multiplying by −1

•	 Elimination :  Linear Combinations

Targeted Review

Vocabulary
•	 linear combinations

Solving Systems of 
Equations Algebraically
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16A    EXPLORE

 Warm Up
Your student should spend no more than  
5 minutes on the Warm Up. This should be a 
quick review to activate prior knowledge.

Q:	How is a solution to one equation different 
from the solution to a system?

A:	A solution to one equation lies on one  
line. The solution to a system must lie on 
both lines.
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Check out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.
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EXPLORE    16A

Example 1
Remember that the solution to a system of 
equations is the ordered pair that makes  
both equations true. 

If a system uses variables other than x  
and y, the ordered pair is written in 
alphabetical order.
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16A    EXPLORE

check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Make sure that your student writes the answer 
to the system as an ordered pair.  
They may need a reminder now that they  
are solving systems algebraically and cannot 
use the graph as a clue that an ordered pair 
is needed.

Q:	Does the ordered pair make both 
equations in the system true? Explain.

A:	Yes, because when you substitute 9 for x 
in both equations, the result is 4.
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EXPLORE    16A

check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Make sure that − 2 is being distributed across 
the expression, not 2.

Q:	What is another way to represent y in  
the system? 

A:	(10 x − 6) 

Q:	How do you check your solution to  
a system? 

A:	Substitute the ordered pair back into 
both equations.
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16A    EXPLORE

320



Algebra 1 Instructor Handbook� Lesson 16: Solving Systems of Equations Algebraically  >  Part A: Solving Systems Using Substitution  >  Explore     321

EXPLORE    16A

check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q:	Is y the only variable that you can isolate?
A:	No, you can isolate either variable. 

Q:	Does it matter what equation is written first 
or second? Explain.

A:	No, the order of the equations does not 
matter and can be switched if needed.
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16A16A    PRACTICE 1

pencil	 Practice 1
Worked solutions for these problems  

  are located in the Digital Pack.

1 )	 Q:	How could this problem be written 
using symbols/algebraically? 

A:	 Sample:  
All circles could be c, and triangles 
could be t. The top equation would be 
2 c + 3 t = 25.

(Your student may use variables instead of 
shapes if they prefer.)

2 )	(Your student may use variables instead of 
shapes if they prefer.)

4 )	Q:	What order do you write an ordered 
pair in that has variables other than x 
and y ? 

A:	 Alphabetical order is used. For 
example, (a, b).

5 )	Q:	What are the different types of 
solutions to a system, and what do they 
look like on a graph? 

A:	 One solution (an ordered pair),  
no solutions (parallel lines), and  
infinite solutions (coincident lines).

9 )	Q:	What variable makes the most sense to 
isolate? Explain. 

A:	 In the first equation, a makes the  
most sense because its coefficient is 1. 
It can be isolated by adding 8 b to  
both sides.

You can isolate either variable. The 
suggestion is to try and do this in the 
fewest number of steps to eliminate the 
potential for errors.

11 )	Q:	Why would graphing and determining 
the exact solution be challenging? 

A:	 Sample:  
The values are fractions, so it would 
be difficult to approximate these exact 
values on a graph.
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MASTERY CHECK    16A

	Mastery Check

EDIT	 Show What You Know

B )	Q:	Why might using x and y as variables 
be confusing for this problem? 

A:	 Sample:  
Because you might not know  
which variable represents Tom  
and his brother.

C )	Try having your student write their answer 
in a sentence to help them determine if 
they answered the question completely.

D )	The equation K = 3 T − b is optional 
but may help your student organize 
the information.
This answer is dependent on the solutions 
to part C. If your student has an error in 
part D, you should check their work based 
on their answers to part C. 

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate the 
objectives of the lesson in their own words. 
If your student is unable to restate the lesson 
objectives, have them go back and reread the 
objectives and then explain them.

	ü Use substitution to solve a system of 
equations when both equations have an 
isolated variable. 

	ü Use substitution to solve a system of 
equations when one equation has an 
isolated variable.

	ü Use substitution to solve a system of 
equations when none of the equations 
have an isolated variable.
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16A    PRACTICE 2

pencil	 Practice 2
Worked solutions for these problems  

  are located in the Digital Pack.

12 )	Recall that when a system has no solution, 
the lines are parallel.

If needed, have your student go back to the 
Mastery Check and reapply what they have 
learned to say and show what they know. 
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EXPLORE    16B

Check out More to Explore in  
the Digital Pack to see if there are 
additional activities for this part of  
the lesson.
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 Warm Up
Your student should spend no more than 
5 minutes on the Warm Up. This should be a 
quick review to activate prior knowledge.

1 )	 Q:	What property should you use first to 
simplify the terms? 

A:	 The Distributive Property.

2 )	Q:	Why can the expression not be written 
as one term when simplified? 

A:	 Only like terms may be combined,  
and a variable and a constant are not 
like terms. 

Q:	What prevents you from solving for y ? 
A:	 There is no equals sign, so you can 

only simplify.

3 )	Q:	What property lets you “cancel 
out” terms when you simplify 
an expression? 

A:	 The Additive Inverse Property.
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16A    EXPLORE

check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Q:	What variable will you eliminate first 
when the equations are added together? 
Explain. 

A:	The variable y will be eliminated using the 
additive inverse.
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EXPLORE    16A

check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

The bottom equation could also be multiplied 
by −1 to eliminate y.

Q:	Will terms with the same sign (e.g., 7 x and 
7 x ) ever equal zero when added? 

A:	No, if two terms have the same sign, they 
will not equal 0. 

Q:	Should you eliminate x or y ? Explain.
A:	You should eliminate y because if one of 

the equations is multiplied by −1, and the 
equations are added, y will cancel from 
the system.
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16A    EXPLORE
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EXPLORE    16A

check-square Checkpoint
To continue past this checkpoint, students 
should confidently and correctly answer  
this problem.

Either variable can be eliminated to  
solve the system. Both are shown here,  
but only one method will be shown in the 
practice problems. 

Q:	What is the LCM (6, 5) ?
A:	30 

Q:	What is the LCM (2, 7) ?
A:	14 

OR

Eliminate y, LCM (2, 7) = 14

(7) (6 x + 2 y = 33.50)  =    42 x + 14 y =     234.50

(− 2) (5 x + 7 y = 45.25) = −10 x − 14 y = − 90.50

32 x = 144

x = 4.50

6 (4.50) + 2 y = 33.50

27 + 2 y = 33.50

2 y = 6.5

y = 3.25
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16A16A    PRACTICE 1

pencil	Practice 1 
Worked solutions for these problems  

  are located in the Digital Pack.

Either variable can be eliminated when 
solving. The worked solutions show one 
method using elimination. If your student 
starts by eliminating the other variable and 
has the same solution, they have correctly 
solved the system. 

Either fraction or decimal answers can be 
used when not specified.

Q:	Why should you determine which variable 
to eliminate before solving?

A:	You should determine which variable to 
eliminate first, so you have a plan to solve 
the problem.

2 )	Q:	How will the solution be written using 
the variables u and v ? 

A:	 (u, v)

6 )	Your student may use variables instead of 
shapes if they prefer.
Q:	What would the value of one circle and 

one triangle be?
A:	 If 2 circles + 2 triangles = 10, 

then 1 circle + 1 triangle = 5.

7 )	Q:	What must be true of the coefficients 
for a variable to be eliminated?

A:	 The coefficients must be opposite 
values so that they equal zero  
when added.

9 )	Q:	Does having a fractional solution  
mean that your system has been 
solved incorrectly? 

A:	 No. 

Q:	How can you determine if your solution 
is correct? 

A:	 Substitute the solution into both 
equations to see if the result is a  
true equation. 

12 )	Q:	What should be completed first to 
solve using elimination?

A:	 The bottom equation should be written 
in standard form by adding ​​ 12 __ 5  ​​ c to both 
sides and multiplying all terms by the 
denominator, 5. 

Q:	What other method could be used to 
solve this system?

A:	 Substitution could also be used since 
there is an isolated variable, but the 
directions say to use elimination.
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MASTERY CHECK    16A

	Mastery Check

EDIT	 Show What You Know

A )	Answers can be written as fractions or 
decimal values. Many students prefer 
working with decimals.

B )	Q:	How can you check to see if your 
answer is correct?

A:	 Substitute the ordered pair into  
both equations.

C )	Q:	What does the word “sum” indicate  
for this problem?

A:	 That you should add the 
numbers together.

D )	Q:	What does the word “difference” 
indicate for this problem?

A:	 That the numbers should be 
subtracted from one another. 

WAVEFORM-PATH	 Say What You Know
Your student should be able to restate the 
objectives of the lesson in their own words. 

	ü Use elimination to solve a system of 
equations when one variable has a set  
of opposite coefficients.

	ü Use elimination to solve a system of 
equations by distributing −1 across  
an equation.

	ü Use elimination to solve a system of 
equations using linear combinations.

FILE-ALT Lesson Test
After achieving mastery for Parts A and B 
of this lesson, your student has the option 
to take the test. Before taking the test, 
ask your student these questions:

•	 Do you know all the new 
vocabulary words?

•	 Can you explain the objectives?

•	 Do you know how to check  
your work?

•	 Do you know how to use your 
Formula Sheet?

•	 Were you able to complete the 
practice questions without help?

YES

If your student can answer “yes” to all  
of these questions, decide if your student 
is ready to take the Lesson Test.

NOT YET 

If your student cannot answer “yes” to all 
of these questions, consider having your 
student complete some of these options:

•	 Rework Practice 1.

•	 Complete Practice 2.

•	 Review the videos,  
Guided Notes, and Examples.
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16A    PRACTICE 2

pencil	Practice 2 
Worked solutions for these problems  

  are located in the Digital Pack.

Either fraction or decimal answers can be 
used when not specified.

6 )	Your student may use variables instead of 
shapes if they prefer.

If needed, have your student go back to the 
Mastery Check and reapply what they have 
learned to say and show what they know. 

FILE-ALT Lesson Test
Refer to the Part B Mastery Check instructor 
note to determine if your student is ready for 
the test.
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TARGETED REVIEW 16

Problem 1 2 3 4 5 6 7 8 9 10 11 12

Lesson Origin 15 15 15 15 2 7 14 10 2 11 15 15

bullseye	Targeted Review
Worked solutions for these problems  

  are located in the Digital Pack.

If your student is going to take the  
Lesson Test, it is recommended that they do 
so before beginning the Targeted Review.

1 ) 

2 ) y

x

3 )	Sample:  
The ordered pair where the lines intersect 
is the solution to a system of equations. To 
check this solution, substitute the ordered 
pair into both equations to check that they 
are both true. 

4 )	Sample:  
Systems of inequalities need to have solid 
or dashed lines and also need to have 
the region where all solutions are true 
shaded. Systems of equations will always 
have solid lines and can have zero, one, or 
infinitely many solutions on the line.

7 )	Point-slope form, (day, money) 
y − 19.25 = 1.75 ( x − 11)

8 )	y = 0.32 x + 85
The slope is 0.32, which represents the 
cost per mile driven.
The y -intercept is 85. This represents an 
initial fee that the family paid (this could 
also be insurance).

9 )	w = ​​ P __ 2 ​​ − l

10 )	40 x − 15 y = − 369

11 )	 Distrator Rationale:
A and B are the y -intercepts for the lines.
C contains the correct values, but the 
ordered pair is not in the correct order. 

12 )	Distrator Rationale:
All real numbers cannot be a solution to 
a system because a solution to a system 
must be a point on the line(s).
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